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(54) TRJCONE DRILL BIT 

(57) The invention is a rock-breaking tool for drilling wells. The goal of the invention is to increase the 
service life of a drill bit through an equal distribution of the load on all bearings. The tricone drill bit 
contains legs with journals and cutters mounted on them by means of bearings. The cutters contain an 
identical number of rock-breaking rows 4, 5, and 6, which are different distances from the drill bit axis, 
and peripheral rows 7, which arc equidistant from the drill bit axis. The lengths of the thiec adjacent rows 
H, £2 y and £3 of the first, second, and third cutters are related to the corresponding distance of the middle 
of these rows from the drill bit axis rl, r2, and r3, with the following ratio: nrl=f2r2=£3g3; rl+fl / 2 < 
r2; r2+(2 / 2 < r3. Drill bit operation provides an equal distribution of the load on all bearings by means 
of the rows breaking up circular bottomhole areas that are identical in area. This contributes to increasing 
the service life of the drill bit. 2 illustrations. 
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The invention relates to a rock-breaking tool for drilling wells. 

The goal of the invention is to increase drill bit service life through an equal distribution of the 
load on all bearings. 

Figure 1 shows a developed view of the drill bit cutters; figure 2 shows a diagram of the 
bottomhole coverage by the rock-breaking rows of the drill bit. 

The tricone drill bit contains legs wirh journal.*; (not shown) and self-cleaning differs 1 , % and 1 
mounted thereon by means of bearings. The cutters contain an identical number of rock-breaking rows 4, 
5, and 6, which are located at different distances from the drill bit axis, and peripheral rows 7, which are 
equidistant from the drill bit axis. The lengths of the three adjacent rows CI, £2, and £3, which correspond 
to the first, second, and third cutters, are related to the corresponding distances of the middle of these 
rows from the drill bit axis rl, r2, and r3, with the following ratios: 

Mrl=t2r2=Gg3; 

rl+ei / 2 < r2; r2+t2 / 2 < r3. 

The tricone drill bit operates in the following manner. 

When turning under a load, the drill bit penetrates by the value of Ah over the time interval. Each 
row of the drill bit, except for the peripheral rows, break up their own circular area by a width equal to the 
length of the teeth, i.e., the width of the row. 



Since the rock-breaking mechanism of drill bits of type "C", "T" and "K" is close to the 
penetration, the drilling fluid dispersion is considered identical for the adjacent rows. Therefore all of the 
work to break up the bottomhole is determined by: 



where £ - a factor demonstrating energy losses for breaking up a volumetric unit of rock; 
R - bottomhole radius. 

According to Rittenger's and Kirpichev's laws, the work being performed by the lj-th row when 
penetrating by Ah is determined by: 



The load on the cutter teeth Plj at each moment of time is dependent upon the contact conditions 
of the teeth of the remaining rows and the rows of the two other cutters. This load has a pulsed nature, 
which fluctuates greatly in value and has a probabilistic distribution. Therefore, the row load over time At 
is estimated by the average weighted value: 



Sjr2#nHijr 1-1, 2 % 3: 2 n. 




I =1 j- 1 




P«i = — ^ ;2 <5t K <:At, 



where Pk - the value of the k-th pulse of the load acting on the tooth; 
zlj - number of teeth of a row; 
6tk - pulse duration. 



Therefore, the work being conducted by the lj-th cutter row when breaking up its own circular area for a 
depth of Ah is determined by: 



M«-UPij..Ah. 
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where U - proportionality factor. 



Thus, [formula] 



The average weighted load on each cutter is equal to: 



Pp J Pij M,2,3;J«1,2 n. 



Since the peripheral circular traction is broken np simultaneously by three rows with a width of 
In, each with an identical number of teeth, then the appreciable load PJn will be identical. Thus, for an 
identical loading, the cutter bearing must meet: 



This condition can be met by a drill bit in which three adjacent rows belonging to the 1 SI , 2 nd , and 
3 rd cutters and located at a distance of rl, r2, and r3 from the bottomhole center, break up circular areas 
that are identical in area, i.e: 



A tricone drill bit, including legs with journals, self-cleaning cutters installed thereon by means 
of bearings and which have an identical number of rock-breaking rows, each of which, except for the 
peripheral ones, is located at a different distance from the drill bit axis, while the peripheral row on all 
cutters is equidistant from the drill bit axis, is distinctive in that, in order to increase the drill bit service 
life through an equal distribution of the load on the individual bearings, the rock-cutting rows are of equal 
length, and the lengths of the adjacent rows tl y £2, arc 23, which belong to the first, second, and third 
cutters, respectively, are related to the corresponding distances of the middles of these rows from the drill 
bit axis, rl, r2, and g3, with the following ratios: 




in which case 




This type of drill bit provides an identical load on all cutter bearings. 
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(54) ByPOBOE. TPEXLUAPOUJEHHtiE 
AOJIOTO 

(57) M3o6peTeMM© OTHocnTcn k nopOAopaopy- 
iuaio»MeMy MHCTpyMeHTy 6ypeHnn cKoa-' 
xmh. Ue/ib'- nOBbiu/eHMe Ao/iroaeMHOCTM 
Ao/iOTa nyreM paBHOMepHoro pacnpeAe/ieHwa 
Harpy3KM Ha Bee onopw. Byposoe Tpexuiapo- 



. useunna j\bhoro coAep>KMr zianw c i^n^>MH m 
CMOHTwpoBaHHbie Ha hmx nocpeflCTBOM onop 
luapoiuKM. UJapoujKM coAep^caT OAMHaKOBoe ' 
Ko/iMMecTao.nopOAOpa3pyiuaioiUMx BeHuba 4, 
5 ii 6, yAaiieHHbix ot ocm AOiioTa Ha paanoe 
pacctoRHiie* w nepM4>epwiiHbie bghuu 7. paB- 
HDyAaneHHwe or ecu Ao/ioxa. A/whu Tpex co- 

CeAHMX BeHLJOB ht 12 M 13 nepBOfl, BTOpOfl W 
TpBTbeft UiapOBJeK CBfl33Hbl C COOTBetCTByiO- 
IMMM paCCTO^HMeM CepBAMHW 3TWX BeHUOB OT 

oca A<wiOTa rti f2 w n c/ieayiomMM coothouib- 
HweM lirH2ni-l3r3; n+U A2 < r2+fc/2<r3. 
npM pa6oTe AOAOTa b6ecneHnaaeTCfl paBHo- 
wepnoe pacnpeAtf'ieHMtj Harpy3KW Ha Bee ono- 
pbr 3a cweT pa3pytueHMa seHuaMw OAWHaKoawx 
no ri/ioujaAW xo/ib uebux 3oh 3a6oa. 3to cno- 
co6cTByeT noBwuieHiira AO/iroBeMHocTM ao/io- 
Ta. 2 tin. 



Imapouim 

lUWpOWKQ 
ilUQpOUIKQ 
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H3o0peTeHne dthocmtch k nopoAOpaapy- 
. ujaiomeMy MHCTpyMeHTy a^r 6ypeHMH ckbs- 

. ■ Ue/Jb M3o6peTeHMfl - noBbiiueHwe ao/ii*o- 
oeMMocTn AO/iOTa nyreM paahOMepnoro pac- 
npeAe/ieHMaHarpy3Kw Ha Bee onopw. 

Ha 4>mt. .1 npeACTaB/reHa pa3sepTKa wa- 
poiueK Ao/ioTa; Ha (J>nr. 2 -cxeNia nepeKpbiTMf? 
3a6o« nopoApp33pyaj3K>LUWMM boh hsmm ao- 

/ioTa. • 10 

Bypoaoe" TpexuiapoiueMHoe aoaoto co- 
Aep>KMT /lanw c uancfcaMM (ne npeACTao/ieHu) 
m cMOHTMpOBaHHbie Ha hmx nocpeACTBOM onop 
caMOOHMiuaioiuMecji wapouiKM 1, 2 m 3; lila- 
pcftijKM coAepJKaT OAwnaKosoe KO/ii/mecTBO no- 15 
poAopa3pyuiaiomnx b e h i\ob 4, 5 w 6, 
yAa/ieHHux ot ocm AO/iora Ha pa3Hoe paccTo- 
AHwe» h nepw<t>epM^Hbie seHuw 7, paBHoyAa- 
zieHHbie ot ocm AO/JOTa. £nMHbi Tpex coccahmx . 
BeHuoB h, ^2 m la. npwH3A^e>KamMx cootbgtctt 20 
BeHHo nepBOM v BTopofl w TpeTbero ujapoaiKaM,' 

CB«3aHbI CCOOTBeTCTByK3lAMMM paCCTOflHMflMM 

cepeAMH 3tmx B6H140B ot ocm AO/iOTa n. rz to T3 

C^eAyJOlUMMW COOTHOUJeHMflMM; 



Harpyaxa 3y6u0B Pij tuapotuKw s xa^Abiw 

MOMeHT BpeMeHM 33BMCMT OT yCJIOBMM KOHT3K- 
TMpOB3HH« 3y6beB OCTaBLUUXCfl BeHLlOB to B6H~ 

hob AByx Apyrux aiapoujex. 3t3 Harpyaxa 
wMeeT wMny/ibGHNM xapaM'ep, cm/h>ho KO/ieO- 
/ieTca no. ee/iMMMHe to nMeeT eepoflTHOCTHoe 
pacnpeAe/ieHne. nosTOMy Harpy3xa seHiia 3a 
BpeMH At oneniiBaeTCfl cpeAHe83BeujeHHOM 

bo/immuhom: ' 



_k=1 



Pk ■ <5 tic 
At, 



2 <5t K ^Ar. 



rAe Pk - oe^MMMHa K-ro MMny/ibca Harpy3KM, 
A6ftCTBytoujeft Ha 3y6eu; ■ 



zy - MMcno 3y0t;o8 Ben.ua: 



hn=i2f2H3r3; 
n+ y< T2; r2+ 
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EypoBoe TpexujapoLueHHde aohoto paGo- 
Taerc/iGAyiomitM o6poooM. 

npn BpaiusHMM noA HarpyaKOM 6yppBoe 
AO/ioto 3a 0Tpe30K BpeMeHM yrny6/iKeTcn Ha 
Be/]MMMHy Ah. ripwaTOMKaJKAbJMBeHeuAono- 
Ta. kpomb nRpM(j)epMMHbix, paspyujaeT rnojo 
Ko/ibueByjo 30Hy ujmpmhom. paaHOM nnvme 
ay6beB, T.e. aiMpMHe senua. 

Sij=2 jrnj-lii, l-l. 2, 3; 2...'..n." 

flocKO/ibKy A^fl AO/iOT.TMnOB M C\ T" m "K" 
MexanM3M paspyiueHMa 3a6o» 6/iM30K k babb- 
/lMBaHMio, to AwcnepcHOCTb uj/iaMa cMWTaeTCfl 
OAwna Kb bom Ana coceAHwx BenuoB. TorAa bch 
pa 6oTa no paapyiueHMio 3360$? onpeAe/ifleTca; 
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fljitoTQji b HocTb MNiny/ibca. 
Torfla pa6oTa. coBepuiaeMaa Ij-^M BeHUOM 
mapoiuKM npM paapyiueHMM csoeM xo/ibueBofi 
3pMw na riiyGwMy All, unpe^e/iHeTcn: 

AAij=UPij..Ah, 

TAC U — K034>4>HUMCIIT_npOnOpmiOMa/1bHOCTH. 

C/teAosaTenbHo. Pij- t/ AAjj^2jc.nj i lij. 
CpeAHeB3BeujeHHan Harpy3xa Ha ka^Ayjo 
ujapoujxy paBHa: . 

Pj= ^) Pij 1=1.2, 3; J= 1,2 n. 

J = l . 

■ riocKO/ibKy ncpw^epniiMafl Ko/ibi^eean ao- 
/ia pa3pyujaeTcn oahobpbmbhho TpeMa BeHna- 

MM aJMpMHOM In KaJKAWM C OAMHaKOBUM MMC/IOM 

. 3y6uoB, to BoenpMHMMaeMaa narpyaxa Pm6y- 

kobom Harpyx<eHHOCTM onop uuapoLueK wyxcHo 
noTpeBoBaTb Bbino^HeHMn 



X Pij= const 
J = i 



1=1. 2. 3. 
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Sij. Ah =£Ah -ttR 2 ; 



rAe f - xo3<J>4)MMMeHT, noxa3bJaaiou4MM 3aTpa- 
tu sHepruw Ha pa3pymeHwe eAMHMuu o6beMa 
nopOAw; 

R - paA^yc aa6os. 

Cor/iacHo 3axoHaM PMTTMHrepa m Kwpnu- 
Heaa. pa6oTa, BbinoiiHneMaa Ij BeHuoM npM 
yr/iy(5/jeHMM Ha Ah oiipeAen^eTCfl: * 

AAij =§.Ah2^rij • l.i J% 
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yAOB/ieTBOpMTb TaKOMy yC/JOBMK) MOJKeT 
AO^lOTQ, O KOTOpOM TpM COC0AHHX QOHL^D, npM- 

HaAvte^<au;Me 1, 2-m m 3-m luapotuKaM m pacno- 
/loxeHHbie no Mepe yAajieHMH ot UeHTpa 3a66a 
Ha paccTo«HMe nrr2. r3.pa3pyujaK>T OAWHaxo- 
Bbie no nnotuaAM xo/ibueBbie 30Hbi. T.e. ■ 

Sij=S2j=S3j-hj - ri/=l2i ? r2j=l3jr3j. 

np M otom ^-ni< n) { ^ + m< rat: 

B TaxoM Ao/iOTe o6ecneMMBaeTo» OAMHa- - 
Koeaa Harpy3xa, A&^CTBytOLuan Ha ace onopbi 
ujapouieK. 
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OopMynau3o6peTeHMfl 

. BypoBoeTpexLuapoujeMHoe aohoto. BK/iio- 
saiomee /ranbi c uan^dMM, ycTdHOB/ieHHbie Ha . 
hmx nocpeACTBOM onop, caMOonnmaioimiecfl 
iiiapoujicM c oA^HaKOBbiM KonMsecTBOM nopo- 
Aopa3pyuiaiouuMx bchuob, Kawjxhift m koto- 
pux, KpoMe nepM(t>epiiflHoro,.yAa/ieH ot ocm 
AO/iOTa Ha pa3Hoe paccTOHHwe, a nepn<J>epwtf- 
huii Beneu Ha Bcex Luapouutcax paBHoy^a/ien 
ot ocm Ao/iOTa, oT/iMHaiomeeca. TeM, mto, 
c i^e/ibk) .noBbiiueHnfl-AOflroBesHucTw AOJiota 
nyTpM pasHOMepHoro pacnpeAeneHuji Harpy3- 
km Ha Bce 'onopu, nopoAopaapyujatouine BeH- 
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MW BbinonHeHu pa3H0ft a^mhu, npM 3tom a^u- 
hw Tpex coceAHMX BeHqOB h, I2. npHHaAne- 

>KaiAMX COOTBeTCTBeHHO nepBOfl. BTOpOfl M 

TpeTbeft ujapoiuicaM. CBA3aHbt c cooTBeTCTByio- 

LI4MMH paCCTO^HHSMH CepeAHH 3TMX BeHUOB OT 
OCH AO/TOTa ri,r2.r3 C/ieAyWlAMMM COOTHOOJe- 

liri-=l2H2=l3r3; 



ri+~ <r2; 

Q+ J<T3l 




CocTaBme^b A. HwKo^aeB 
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